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AUTHORS : Drits, M-Ye-, Mal'tsev, M.V., Sviderskaya, Z.Ae, 
~ant-Padezhnova; Ye-M> 

TITLE: Alloys of Magnesium Containing Thorium 


PERIODICAL: Akademiya nauk SSSR. Institut metallurgii. 
Trudy, No.4, 1960. Metallurgiya, metallovedeniye, 


fiziko-khimicheskiye metody issledovaniya, PP- 74-83 


TEXT: Several binary and ternary magnesium-thorium alloys 
have been investigated using additions of manganese, cerium, 
aluminium, zinc, calcium and zirconium. The properties of 
magnesium-thorium alloys and also the effects of the additions on 
the properties at poth room and elevated temperature were examined. 
The alloys were cast in a 20 mm diameter metallic mould heated to 
50-60 °C. The main method of investigating the properties 
consisted of short-time (30 sec) and long-time (60 min) hardness 
measurements. The hardnesses were measured at room temperature 
and 300 °C using a 10 mm ball and a 100 kg load. The alloys were 
stabilised at 300 °C for 100 hours before testing. Measurements 
were also made after quenching from 565 oc. A marked increase 
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occurred in the hardness of magnesium in the cast and stabilised 
conditions with increase in thorium content to 4%, Further 
increases in thorium content to 6-10% had not much effect. The 
hardness decreased somewhat after the stabilisation treatment. 
After quenching the alloys from 565 °C, the hardness increased 
with increasing thorium content up to 10%. The prolonged hardness 
gave extremely high values. From microstructural and thermal 
analysis it was shown that the magnesium-thorium system is of the 
eutectic typee The eutectic consists of a-solid solution and the 
compound MgeTh, melting at 40-42% thorium and 580 °C, (Fig.2). 

The noiibileey of thorium at the eutectic temperature is 5% and at 
300 °C, 0.5%. Microhardness measurements showed that the hardness 
of the compound was 306 kg/mm2, the eutectic was 118 kg/mm?, and 
the solid solution was 74 kg/mm2 , corresponding to a hardness for 
magnesium of 47 kg/mm2. The effect of the additions of the 
various elements was studied using an alloy containing 3% thorium. 
Cerium had the greatest effect on the properties at room 
temperature, the hardness continuously increasing up to 6% cerium. 
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Calcium and zinc had a positive effect. up to 0.5-1%, further. 

additions showing no ‘Changee Low additions of manganese and’ 

_.‘f aluminium gave:a decrease in hardness. Further additions gave an 

“i cdmerease. The greatest effect on the prolonged hardness at 300 °C 
: | Was shown by 0.6~1% Manganese. Cerium also showed an increase, 

but to a lesser degree. : 

There are 5 figures, 6 tables and 3 English references, 
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Drits, Mikhail Yefimovich, Zoya Andreyevna Sviderskaya, and 
—warir’ So lomonovna Kadaner 


Avtoradiografiya V metallovedenii (Autoradiography in Metal 
Science) Moscow, Metallurgizdat, 1961. 170 P- 3700 
copies printed. 


Ed.: LeM. Mirskiy; Ed. of Publishing House: Ye.I. Levit; Tech. 
Ed.: A.t. Karasev. 


PURPOSE: ‘This book 4s intended for teonnical personnel of metal- 

lurgical and metalworking plants and scientific researoh in- 

stitutes, It may also be used by students at special schools 
of higher education. 


COVERAGE: ‘The pook desoribes the autoradiographical method for 

the investigation of certain problems in metal soience. 

prief discussion of the physical fundamentals of autoradio- 
graphy is presented. Particular attention 1s given to the 
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application of this method for Studying the processes of crys. 
Gallization, modification, and the distribution of alloying 
elements and impurities in @lloys, Problems connected with 

the use of this method for Studying the redistribution of alloy- 
ing elements in alloys taking place 

mation and heat treatment are discussed, Also included are 

data on the relationship between the distribution of alloying 
tics of alloys at room or 
ures. No personalities are mentionsd. There 
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AUTHORS? Drits, M.Xe-s Sviderskaya, zZ.A., Kadaner, E.S. and 
Drittinikova, A.A. (Moscow) 
TITLE: Recrystallisation and softening at elevated 


temperatures of magnesium alloys containing manganese, 
aluminium and calcium 


PERIODICAL? Akademiya nauk SSSR. Izvestiya. Otdeleniye tekhniches- 
kikh nauk, Metallurgiya i toplivo, 1961, No.4, 


TEXT: An attempt 4s made to compare the effects of Mn, Al 
and Ca on the recrystallisation of magnesium with the effects of 
the same elements on the high-temperature strength. 10 mm thick 
blocks, cast ina metal mould, were hot rolled at 430°C to a 
thickness of 2.5 mm. The sheet obtained was annealed at 350-450°C 
to a grain size of about 20 Vy, and cold rolled to a thickness of 
about 1 mm. The cold-worked layer was removed by treatment with 
an aqueous nitric acid solution. Recrystallisation was investi- 
gated by microscopic analysis (the appearance of new grains), x 
hardness measurements (a point of inflexion jin the hardness 
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AYTHORS: Drits, M. Yew Sviderskaya, Z.A., Rokhlin, L. L. 


TITLE: Investigation of the decomposition of a supersaturated solid solution of 
neodymium in magnesium. 


SOURCE: Akademiya nauk SSSR. Institut . meta}lurgii. Issledovaniye splavov 
tsvetnykh metallov. no.3. 1962, 68-74. 
TEXT: The paper describes an experimental investigation of the decomposition 
of the supersaturated solid solution of Nd in Mg during artificial aging after 
quenching, a procedure which yields maximal hardness at room T and up to 250°C. 
Because of the substantial chemical similarity of the rare-earth elements having an 
identical structure of the outer electron shells, the investigation of the aging 
behavior of Nd was made in comparison with that of the widely utilized Ge. The two 
comparison alloys were prepared in an electric resistance furnace with steel cru- 
cibles. Two Nd-containing alloys (1.1% Nd and 2% Nd) and a 2.4%-Ce alloy were 
prepared. Rods 10.5-mm diam were hot-extruded; the Mg-Nd alloys were water 
quenched at 535°C, the Ce alloy at 575°, The pre-quench heating was performed by 
4-hr soaking in a sulfurous atmosphere. The study of the aging process comprised 
a comparison of the changes in hardness (Hy), specific electrical resistance, and 
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microstructure. X-ray metallography was not effective since the formation of the 
Mg-Nd solid solution produces only a relatively small change in lattice parameter 
because of the small solubility (in at.-%) of Nd in Mg. 2- to 100-hr aging of the 

1.1% Nd alloy was performed at 150, 175, 200, 250, and 300°C. Curves reveal a 
maximum at a fairly constant Hy level up to 200°, but which is attained after aging 
times that decrease with increasing T, and with H,, values decreasing both in value 
and in time of attainment at higher T. The resistance (R) measurements show a drop 
in R with aging time and an increase in steepness of the drop with aging T. This drop 
in R is attributed to a segregation from the supersaturated solid solution of particles 
of a second Nd-rich phase. No "first-stage" aging phase accompanied by an increase 
in R, comparable to that of Al alloys, is observed. Verification tests comparing the 
hardness and the R of specimens aged at room T and briefly at 150°C showed that 
an increase in occurred only in conjunction with a drop in R, which indicates 
that in the aging 6f Mg-Nd alloys the hardening is attributable solely to the segrega- 
tion of crystals of a Nd-rich phase from the supersaturated solid solution. Micro- 
scopically the segregation of the second-phase particles required much more time 
to become evident than did the R-drop indication. The first Nd-rich crystals 
appeared predominantly along the grain boundaries, but subsequent crystals could 
be identified even within the solid-solution crystals. The growth of the crystals be- 
came more pronounced with increasing T and lengthening aging time; it was more 
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evident in the 2%-Nd alloy. Comparison observations of the 2%-Nd and the 2.4%-Ce 
alloys showed them to be maximally supersaturated solid solutions. Comparative 

R and H measurements show a drop in R up to 250° and a constant R at higher 
aging T * for both alloys. Max H, for the Ge alloy occurs at 170°, for the Nd alloy 
190°G; the relative gain in Hy is greater for the Nd alloy. A comparison of the 

- one-hour Brinell hardnesses of the 3 alloys tested suggested that the quenched / 
solid solution of Mg with 2% Nd is more highly concentrated than the other 2 alloys, 
_and that upon aging the quantity of second phase in the form of dispersed particles 

in that alloy is greater. This is taken to indicate that the role of dispersed particles, 
segregated in the decomposition of a supersaturated solid solution, in the hardening 
of Mg alloys is considerably greater at 250° than at room T. There are 4 figures, 

l table, and 12 references (8 Russian-language Soviet and 4 English-language). 


ASSOCIATION: None given. 
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AUTHORS ¢ Drits, M. Ye., Sviderskaya, Z. A., Rokhlin, L.L. 
TITLE: The effect of some elements upon the mechanical properties of 


magnesium-neodynium alloys 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedenty, Tsvetnaya metallurgiya, 
no. 3, 1962, 117 - 121 ; 


TEXT: The investigation was made with magnesium-neodymium alloys:in de- 
formed state, Grade Mg] magnesium (99.91% Mg), magnesium-neodymium addition- 
alloy, and magnesium addition-alloy with other metals, were used as charge ma- 
terials for preparing the alloys to be investigated. The following components 
were added: cadmium, lithium, aluminum, zinc, tin, bismuth, calcium, manganese, 
silicon, barium and cobalt. The alloys were heat-treated by quenching and arti- XN 
ficial aging. The quenching temperature for the alloys was 535°C, with the ex-~ 

‘ ception of Zn and Ca (435 - 515°C). The specimens were quenched for 4 hours in 
sulfur dioxide atmosphere and air-cooled. Aging was performed at 175°C for 24 
hours. The tests show that none of the alloying components used caused & sub- 
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stantial increase of strength Properties, although Slight effects were observed 
in some cases, Cadmium and Manganese raised yield strength and Silicon increased 


of cadmium (at 200 C) and manganese, cobalt and silicon (at 300°C), the addition 

of lithium, barium and Calcium did not change the properties of magnesium- 

neodymium alloys, Aluminum, tin, bismth and zine reduced considerably ultimate 
strength and yield point, and raised relative elongation, Investigations of the iJ 
microstructure of deformed alloys show that the neodymium-phase crystals, ob- ra 
Served in cast state, dissolve during quenching, and that the neodymium passes 

into a magnesium-base solid solution in.the case when the mechanical properties 

are not affected or only slightly raised by the alloying admixture, A connec- 

tion between the neodymium solubility, reduced by some elements, and a decrease 

in strength wag established, This article was recommended for publication by the 
kafedra tekhnologii metalloy (Department 
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E073/E535 
AUTHORS: _Drits, M.Ye., Sviderskaya, Z.A. and Kadaner, E.S., 
Candidates of Technical Sciences and Fel'gina, S.B., 
Engineer 
TITLE: Influence of manganese, aluminium and calcium on the 


kinetics of recrystallization of magnesium 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
no.1l1l, 1962, 28-31 : 


TEXT: The kinetics of recrystallization were studied for 
magnesium “and magnesium alloys with 0.05-0.09 and 0.9 at.% 

Mn, Al and Ca produced from 99.91% pure magnesium, 99.98% pure 
aluminium, sublimated calcium and Mg-Mn alloy. Ingots weighing 
0.5 kg from chill moulds were subjected to rolling in two passes. 
The final rolling was with a reduction of 60% after heating the i 
blanks to 300°C. The conditions of deformation were chosen to i 
prevent recrystallization and to obtain a high quality, crack-free 
material. Subsequent annealing was at 65-275°C for durations «f 
between 1 min and 40 hours. The kinetics of recrystallization 
were studied by subjecting an annealed specimen to local 
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deformation, i.e. by indenting with a ball using a hardness-test 
instrument, followed by annealing at various temperatures; the 
process of recrystallization was investigated by observing the 
formation of the finest grains in the indented zone. The time 
until recrystallization commences decreases with increasing 
annealing temperature; for magnesium this time decreases from 

10 hours to a few minutes on increasing the annealing temperature 
from 65 to 150°C. For alloys with 0.1 wt.% Mn or Al the decrease 
is from 13 and 18 hours, respectively, to 3 min if the annealing 
temperature is increased from 75 to 150°C. The activation 

energy of pure magnesium was determined as being 17.5 kcal/g*atom, 
which is about half the published value (32 kcal/g-atom) of the 
activation energy of self-diffusion. This leads to the 
conclusion that the mechanism of recrystallization differs from 
the mechanism of self-diffusion. In the case of low contents 
of alloying elements,an increase of the time until recrystalliza- 
tion commences corresponds to an increase in the activation 
energy, whereby the maximum increase dn the activation energy 
occurs when magnesium is alloyed with calcium, which has the 
strongest braking effect on crystallization. An increase in the 
Card 2/3 
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E071/2£351 
AUTHORS: Drits, M.¥a., Sviderskaya, ZeAe, Rokhlin, LeL., 
Padezhnova, Yost. and Yakovieva, L.I. 
TITLE: The relationship between trength at elevated tempera~ 
ture and composition of magnesium-base alloys 
SOURCE:. ; Akademiya nauk SSSR. Institut metallurgi. Trudy. 


no. lle Moscow, 1962. Metallurgiya, metallovedeniye, 
fiziko-khimicheskiye metody isslcdovaniya. 12% ~ 132 ‘ 


TEXT: A study of the relationship between composition and 
strength at high temperatures for deformed and heat-treated 
magnesium alloys was carried out, as the only available data 
covered a limited number of alloys, in the cast state. The binary 
alloys investigated over a tamperature range of 150 - 300 C were: 
Mg-Al; Mg-Zn; Mg-Mn; Mg-Th; Mg-Ce; Mg-Nd and Mg-Ca. Cast 
ingots, after cleaning by machining, were pressed into rods, 

10.% mn in diameter, being deformed by 88%. The Mg-Al and Mg-Zn 
alloys were homogenized before pressing (at 400 and 340 C, : 
respectively) for 50-60 hours; the remaining alloys were not homo~: 
genized. The pressing temperature was 300 - &4o “C, the temperdure 
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The relationship between «... E071/E351 me 
ae of the container being 250 - 400 oa ecimens prepared from these 
ae rods were. hardened in water at 60 - 70 “C, Mg-Al frem 415 “c, 
Ng-Zn from 315 °C, Mg-Mn, Mg-Th and Mg~Ce from 550 °c, Mg-Nd from | 
520 “C and Mg=Ca from 490 be owe following which they were stabilized: 
at the test temperature for 100 hours. Tho strength-testing of 
Be the alloys at elevated temperatures was carried out by deter- 
ae mination of the hardness under prolonged loading (hours). The 
ae results showed that the best structure for obtaining the maximun 
heat~-resistance would be different for each system, depending on 
the nature of the intermetallic components. In systems having a 
high solubility of the alloying element in solid magnesium and 
marked changes in solubility with temperature, the best structure 
is a highly~alloyed solid solution (Mg-Al, Me-Zn). This is 
particularly the case at higher temperatures. In such systems an 
intense development of the interactions at the inter=phase 
boundaries and a strong tendency to Weakening in the second phase 
itself lead in most cases to heterogenization of the structure 
having little effect. In systems with a severely limited 


» 
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alloying~element solubility in solid magnesium and a small change ; 
in the solubility with temperature, the strongest effects of 
‘alloying are shown by those with a structure of decomposed solid 
solution (Mg-Mn, Mg-Th, Mg-Ce, Mg-Nd, Mg-Ca). The appearance in 
the alloy. structure of dispersed particles of heat-resistant 
secondary phases and the absenoe of noticeable interaction at the 
interphase boundaries at elevated temperatures allow heterogeni-~ 
zation to exert a strong influonce. A comparison of the authors! 
results and the published data show a correspondence in the nature 
of tho relationships despite tho fact that the authors' results 
were obtained on deformed and heat-treated materials, and the 
published data were for cast alloys. There are 5 figures. 
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ACCESSION NR: AT4009498 $/2509/63/000/014/0120/0129 
AUTHOR: Drits, M. Yess Sviderskaya, Z. Ae; Rokhlin, L. L. 


TITLE: Effect of additional alloying elements on the properties of alloys tn 
the Mg-Nd system re 


SOURCE: AN SSSR. Institut metallurgit. Trudy*, no. 14, 1963. Metallurgiya, 
metallovedeniye, fiziko-khimicheskiye metody* issledovaniya, 120-129 v 


TOPIC TAGS: alloy, alloy mechanical property, magnesium, neodymium, magnesium 
alloy, magnesium neodymium alloy, magnesium neodymium manganese alloy, manganese ‘ 
admixture, cadmium admixture, nickel admixture, silver admixture co. 


ABSTRACT: Magnesium-neodymium systems possess very good mechanical properties at : 
temperatures of 200-300C, making them very useful in Industry. Previous studies 
have shown that these properties can be improved further by the additton of zir- 
conium to cast alloys or of elements such as Mn, Ni, Zn and Ag to deformed alloys. 
The-present study dealt with the effect of 13 alloying elements (Cd, Li, Al, Ag, 
Zn, Pb, Bi, Ca, Mn, SI, Ba, Ni and Co), separately and in combination, on the 
mechanical properties of deformed Mg-Nd alloys. The alloys were prepared In an 
electric furnace under a V12 flux. After heat treatment (420-460C), the alloys 
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| 
. 
| were subjected to hot pressing (88% compression), annealed in air at 535€ and aged 
' at 175C for one day. Comparison of the mechanical properties at 250C shoved that 
individual addition of most of these elements to an Mg-Nd alloy containing 2.5% 
; Nd had no significant effect on strength, although Co had some positive effect, i 
' the yleld point was increased by Cd and Mn, and the ultimate strength was increas= 
! ed by Si. Addition of Al, $n, Bi or Zn decreased the ultimate strength and yield , 
| point at 250C and increased the plasticity. Examination of the microstructure ! 
| - by etching with 0.5% HN03 also showed no effect except In the case of Al, Snor | 
| Bi which led to the appearance of a microgranular eutectic resulting from a de- 
| crease in the solubility of Nd In Mg; although Zn did not change the mic rostruce 
| ture, it decreased the melting point. When Cd, Ag or NI were added to a Mg-Nd- 
Mn alloy, the first two had little effect on strength but increased the yield 
point at room temperature (in the case of Ag, there was no effect at 300C, while 
| at 250C the ultimate strength decreased and the yield point Increased); Ni, hows . 
! ever, increased the ultimate strength at high temperatures, while at room tempera- 
| ture there was little change In strength and the yield point decreased. Essentlale - 
1 ly the same effectswere produced when Cd or Ag were added to a Mg alloy containing x 


2.5% Nd, 1.5% Mn and 0.2% Ni, the best properties being obtained with 1.83% Cd. 
The microstructure of the ternary alloy was unchanged by addition of Cd, but Ag 
and Ni resulted In the appearance of new phases of MgoNi and Mg 3Ag- "Engineer 
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(Magnesium alloys—Metallography) 
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AUTHORS: Prits, M.Ye., Sviderskaya, Z.A., Kadaner, E.S., 
Fel'gina, S.B. (Moscow) . 

TITLE: Effect of some alloying elements on the 


recrystallization of magnesium 


PERIODICAL: Akademdya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i gornoye delo. 
- nol, 1963, 191-198 


TEXT: The effects were studied of the addition of thorium, — 
neodymium, zirconium, nickel and barium on the recrystallization 

of magnesium, and its relationship with the strengthening and 
weakening of magnesium alloys at various temperatures, The test . 
alloys were prepared from Wil'I (MGI)-grade of magnesium (99.91% Mg), 
electrolytic nickel, barium (99.99% Ba), neodymium (99.9% Nd) and 
thorium (99.5% Th), The alloying additions were between 0.1 and 
2.0 wt.% with Mg-Ba and Mg-Ni alloys, 0.1 and 0.6 wt.% with Mg-Zr 
alloys, 0.2 and 1.0 wt.% in Mg-Th alloys and from 0.1 to 4 wt.% in 
Mg-Nd alloys. All the test alloys were hot-deformed, cold- 
deformed and annealed at temperatures of 50 to 450°C for one hour 
before microstructural and X-ray examinations, in order to 
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S/279/63/000/001/022/023 
Effect of. some alloying ... EO40/E451 gehuee 


determine the initial and final temperatures of recrystallization, 
The experimentally established phase diagrams of the various ~~ 
binary alloys produced from the results are given together with a 
Sraph showing the recrystallization kinetics of magnesium-base . 

test alloys. The effect of the alloying elements on the physico- 
‘mechanical properties of the test alloys was investigated in 

detail and the data obtained are tabulated, the effect of each 
alloying element being examined individually. In most cases, 
recrystallization of magnesium-base alloys was found to depend 
mainly on the chemical reaction of the constituents, but the == 
dimensional factor was also found to be prominent in some cases. 
Soluble alloying elements inhibit the recrystallization of 

magnesium much more than the insoluble ones but only if the 

influence of the dimensional factor is appreciable: e.g, O.1 wt.h 
addition of zirconium to magnesium was found to have no effect on 

the rocrystallization temperature of magnesium, as in this case the 
dimensional factor is nil, but a 0.15 wt.% addition of Zr raised 

the recrystallization temperature of magnesium quite 

significantly, due to the appearance of a second segregated phase. 
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Additions of thorium and neodymium raised the initial recrystalliz- 
ation temperature of magnesium alloys very considerably, and 

nickel and barium additions to a much smaller extent. The role 

of recrystallization in weakening magnesium-base alloys at 

elevated temperatures was examined by creep tests on Mg-Ni 

specimens carried out for 100 hours at 200°C under a stress of 
1.75 kg/mm2, after prior annealing at 450°C for 1 hour. Hardness - 
tests were carried out on specimens with 0.14% Ni at the test — 
temperature of 125°C.’ The data obtained are tabulated and their — 
significance is assessed, XYt is concluded that recrystallization 
plays an important role in the deformation resistance of Mg alloys 
at elevated temperatures. Thece are 6 figures and 3 tables. 
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Effect of plastic deformations on the properties and structure 
of aging magnesium alloys containing neodymium, Issl, splav. 
tevet, met. nos4s157=170 '63, (MIRA 16:8) 


(Magnesium alloys—Metallo 
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Effect of thorium and sinc on the recrystallization of magnesium. 
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Constitutional diagrams of the systems magnesium - neodymium, 
and magnesium ~ cerium, Trudy Inst. met, no.12:143-151 163, 
(MIRA 16:6) 
Magnesium-neodymium alloye~ Me tallograghy) 
Magnesium-cerium alloys—Metallography 
Phase rule and equilibrium) 
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Effect of ddition elements on ‘ie pr perties of alloys in the 
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_ AUTHOR: Drits, M. Yess Kadaner, EB. S,; Padezhnova, Ye. M. 


TITLE: Phase diagram of the aluminumth anesé&badmi um system 
in the area of high aluminum concentration _ 


( 
| 
| 
iSOURCE: Zhurnal neorganicheskoy Ne v. 8, no. 7, 1963, ee 
ry 
| 
{ 


'1661-1667 


lroPrc TAGS: Al, Mu, cadmium, mechanical property, corrosion 
property, eutectic property 


ABSTRACT: Research on the interaction of components in the system 
Al-Mn.-Cd is of practical interest since alloying with manganese and 
icadmium indicates a favorable effect on mechanical and corrosion 

properties. Study of the ternary diagram for Al-Mn-Cd was begun 
from triangulation of the system by 2 polythermal sections with ad 
‘constant content of aluminum equal to 99 and 95% in order to de- 
‘termine that in the aluminum angle there are 3 areas of primary bo 
lerystallization: MnA, ye MnAy ¢ and Alpha. The data obtained agreed 


jbest with results of eee by Dix, Fink and Wiley which dsvermined. I 
‘Cord V2. 
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“leutectle temperature at 658,5C, content of manganese at eutectic 
1.95%, temperature of first peritectic reaction during cooling 680F 
and during heating 710C. Orig. art.has: 9 figures. 
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red.izd-va; KISELEVA, A.A., tekhn, red.; DOROKHINA, I.N., 
tekhn, red. 


[Magnesium alloys for work at high temperatures; properties 
of magnesium alloys depending on ecompsotion, structure and 
temperature] Magnievye splavy dlia raboty pri povyshennykh 
temperaturakh; svoistva magnievykh splavov v zavisimosti ot 
sostava, struktury i temperatury. Moskva, Izd-vo "Nauka," 
1964. 228 p. (MIRA 17:3 
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ae gras: Determination of the boundaries of mitual solubility of mangccene and 
- +, Cadmium dn solid aluainum 


ic Zhurnal neorganicheskoy khimii, v. 9, no. 6, 1964, 1397-1402 : te 


| TOPIC TAGS: aluaimm, cadmium, manganese, aluninus alloys, phase equilibria, 
I ‘; electric properties, microstructure » Solubility, mutual solubility 


“| 
| ABSTRACT: Ac odaii sascwat ok Satiaiba An elites pan alloye tauvan @sereasiy ceatictal! 
_ '' effect on the mechanical as well as the corrosion properties of the alloy. Cense~- } 

Jd quently, in recent years cedmiua is used as an alloying ‘element in alumintri alloys 
: which are used under deformation conditions, specifically in the refractory alloy | 
“of the system Al-Cu-li-Mn-Cd. In order to determine the nature of the strengthen« } 
‘dng of cadmium containing aluminum alloys it is necessary to have data on the 

- Datire of the interaction of catmiua with aluminua and other alloying couponente. 
‘|Thie work was concerned with the determination of the mutual solubility of cadmius 
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© |wore prepared containing up to 2 $ of manganese ant up to 1% of cainiun. th [hs 
Hiri of the solubility was conducted by the microscopic analysis method 
1of the faces of specimens which were subjected to preliminary electrolytic 
‘polishing and measurement of electrical systens. The solubility of cofiadic: and — 
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Drits, Mikhail Yefimovich x 
Magnesium alloys for operations at elevated temperatures; properties ; 
of magnesium alloys dependent on composition, structure, and tem- : 
perature (Magniyevy*ye splavy* dlya raboty* pri povy*shenny*kh 
; temperaturakh; svoystva magniyevy*kh splavov v zavisimosti ot ae 
sostava, struktury* i temperatury*). Moscow, Izd-vo "Nauka", 1964.) . 
228 p. illus., biblio. Errata slip inserted, 2200 copies. printed.: 
H 


TOPIC TACS: magnesium alloy, heat resistant magnesium alloy, alloy 


ose een ateteitet arene 


: heat resistance, binary magnesium alloy, ternary magnesium alloy, 
| quarternary magnesium alloy, cast alloy rupture strength, wrought’ 
alloy rupture strength, complex alloy, alloy property 


! PURPOSE AND COVERAGE: This book is intended for engineering personnel 

: of scientific research institutes and metallurgical and metal-working' _ 
plants. It may also be useful to students and aspirants special- | 
izing in the metallurgy of light alloys. The book deale with the | | 
urgent problems of studying the heat resistance of magnesiua alloys! 
and of. developing new magnesium-base alloys which can be weed at ts 
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_ elevated temperatures, Considerable attention is, paid te the effect oe 
- of alloying on the strengthening and softening processes in magne= | : 
.; sium alloys during heating. Data characterizing fhe role structure | 7 
/. i plays in ensuring the heat resistance, of magnesium alloys are sich (ee : 
sented. The part devoted to physicochemical analysis, of ternary ' ; 
/ and more complex magnesiumbase alloys is of particular interest, ; 


Also discussed are the laws governing, the relationship between the 
composition, structure, and heat resistance of magnesium alloys, {| | 
|TABLE OF CONTENTS: i 1p ae ec 
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AUTHOR: Drits, M. Ye.; Sviderskaye, Z A.; Tro ova, Vs B. 
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Properties of lithium-containin Ropmepium alloys 
Y ; . 1Td, ~~ : e 


IVUZ. Tevetnaya metallurgtya, no. 5, 1965, 101-107 


TOPIC TAGS: lithium containin 
hardness, tensile strength, 


‘SOURCE: 
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' | ABSTRACT: The structure of the welded_joints of two AMts-type aluminum alloys con-) 
teining 1) 4.6% Zn, 1.9% Mg, 0.6% Mn and 2) 4.6% Zn, 1.9% Mg, 0.6% Mn, and 0.2% Zr | 
has been investigated. Alloy sheets 2.5 mm thick were heat treated (solution an~ 
'nealed at 4hoc for 1 hr, water quenched, and aged at 100C for 100 hr) and TIG 

welded with filler wire of the same composition. - Microscopic examination showed 

' that. the segregation-induced heterogeneity of the solid solution and the precipita~' ; 
| tion of secondary phases at the grain boundaries occur mainly in the weld-adjacent = _.. 
| zone, which makes this zone the most probable place for stresses and microcracks to, 
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originate.. The addition of zirconium, in addition to refining the structure of. ane os 
base metal, also modifies the structure of cast metal of the weld-adjacent zone and! 
prevents the formation of 4 continuous network at grain boundariea. OQrig. art. has: . 
ir figures. AZ)| - 
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Study of the structure of weld joints in certain aluminum 
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TITLE: Influence of temperature on the mechanism of plastic deformation of magnesium 
and magnesium alloy containing 3% neodymium +7 RT 
Vv 


SOURCE: AN Rae I 44. Metallovodeniyo logkikh aplavov (Metallog~ 
. raphy of light rey Moscow, Izd-vo Nauka, 1965, 125-134 


TOPIC TAGS: magnesium, magnesium alloy, neodymium containing alloy’ 


ABSTRACT: The effect of temperature and additions of neodymium on the mechanism of 
Plastic deformation of magnesium was investigated. Tho investigation supplements the 
results of Ye..M. Savitskiy, V. Fe Terekhova, I, V. Burov, I. A. Markova, and 0, P, 
Naumkin (Splevy redkozemel'nykh metallov, Izd-vo AN SSSR, 1962), The magnesium 
‘specimens were annealed at 425-4500 for one hour, Spocimens containing 3% neodymium 
‘were heated to 5350, quenched in water, and agod at 200C for 8 hours. Tho micro-— 
structure of the specimens was studied as a function of the annealing temperature and 
degree of deformation, The nature of the plastic doformation is different at high 
temperatures compared with low temperatures, The addition of 3% Nd to magnesium 
shifts the transition of the low-temperat 
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persists up to 3500. ‘ Orig. art. hasty 3 photographs. 
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high-temperature mechanism by approximately 100C, It is concluded that the strength- 


ening effect due to lattice deformation (which results from cold plastic deformation) 
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TITLE: Use of the method of thermone ical processing for strengthening of 
semifinished products of allo MA11 
y a2 


SOURCE: AN SSSR. Institut metallurgij. MNetallovedeniye legkikh splavov (Metallog- 
_ waphy of ITEht alloys). Woscow, Izd-vo Nauka, 1965, 217-225 : 
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’ TOPIC TAGS: Ineta ography, nebel=izchmtry, oe tay process, magnesium alloy / 
' WAIT magnesium allay 


, ABSTRACT: The effeot of thermomechanical processing on the mechanical properties of 
J alloy MA11 was studied in production conditions for both rolled and fo 
' products. The chemical content of the mater 

| 0.13--0.17% Ni, 0.05% Mn, less than 0.03% Cu, 0.007% Fe, less ¢ 
| balance magnesiun.4q)Mechanical properties were studied at both 


gher tempera- 
tures; especially significant was the increase in the flow limit. Some lowering of |-— 
the plasticity remained at & sufficiently high leyel. 
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The optimal degree of def 
city is 1 -1¢stand varies with processing temperature. 

thernom jcal properties is associated with distortions in the material orystal 
atticeland with variat aturated hard mixture. it: 
“gas also found that the 
-. ggrrosion resistance of MA11. 
participated in the work. Orig- 
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TITLE: Constitution diagram of the Mg-Nd-Ni system in the Mg-rich region 
viv), \B 
SOURCE: AN air vestiya, Metally, no. 1, 1966, 149~152 


‘ TOPIC TAGS: phase analysis, iraaey Send, magnesium base cata: neodymium, nickel/ 
7 FPK-55 thermal analyzer = Veda eed 


‘| ABSTRACT: Alloys of the Mg-Nd-Mn system containing small amounts of Ni display high 
mechanical properties at elevated temperatures. The elucidation of the role of Ni in strengthen: 
ing the alloys of Mg with Nd and Mn as yet requires investigating the nature of the interaction 
between components in ternary (Mg-Nd-Mn, Mg-Nd-Ni and Mg-Mn-Ni) and quaternary 
(Mg-Nd-Mn-Ni) systems. In this connection, as well as considering that the constitution dia- 
gram of the Mg-Nd-Ni system in the Mg comer is as yet unknown, the article presents a dia- 
gram of the crystallization surface for this corner aa based on the findings of thermal and mi- 
crostructural analyses of Mg-Nd-Ni specimens specially melted ‘in electric resistance furnac a8 
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a 
under a layer of flux (55% LiCl and 45% KCl ), The thermal analysis was carried out by 
plotting the heating and cooling curves with the aid of the FPK-55 thermal analyzer (heating : 
and cooling rates both were ~2 deg/min). The investigation of the ternary diagram of : 
Mg-Nd-Ni was commenced with two polythermic cross-sections for a fixed content of Mg 

(85 and 80% respectively) (Fig. 1) and it established that even minute additions of Ni to Mg-Nd 
alloys lead to the formation of a new ternary compound conditionally denoted as x, In addi- 
tion, it was possible to establish the presence of two new nonvariant transformations: peri- 
tectic at 468°C and eutectic at 455°C and to find that the phases Mg,Nd, x and Mg, Ni are in 
an equilibrium with the Mg-base ternary solid solution. The plotted projection of the crystal- 


lization surfaces of the Mg-Nd-Ni system (Fig. 2) is such that the lines of the monovariant 
transformations e)P and e, E are drawn from the critical points of the binary system to the 


corresponding nonvariant points P and E across the compositions of the alloys present on the 
polythermic cross-sections at the points of contact between two-phase fields. The transforma- 
_| tions taking place at these nonvariant points are described by the following scheme: 


point P -- temperature 468°C -- Logg, Nd, 13% Ni + Mg Nd sat 
point E -- temperature 455°C -~ Logy, Nd, 17% Ni sat xt Mg, Ni 
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Fig. 1. Polythermic cross- 
~sections of the Mg-Nd-  ;: “ . 
-Ni diagram with a fixed  ~ | i | ‘oe +o, ia 
Mg content : ‘ee ; 


(a - 85% mg; b ~ 80% Mg) 


Ni, wt.G % of 
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TITLE: Effect of small additions of seemed silver on servouien of 
Al-Zn=Mg alloys ae 


SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 2, 1966, 
183-187 


TOPIC TAGS: aluminum alloy, zinc containing alloy, magnesium con= / 
taining alloy, copper containing alloy, siiver containing alloy, 
alloy corrosion, stress corrosion, corrosion resistance 
4 
| 


nites THA Cold=- and hot-rolled sheets (2.5 mm thick) of high strength 
Vi-2nthg ‘alloy containing a total of 7.5% Zn and Mg at a zn/Mg ratio 

‘of 2; 0.6% Mn, 0.15% Zr, 0.2% Fe and 0.1% Si, and additionally alloycd 
with 0.3% each Cu and Ar, were tested for resistance to general and 

stress corrosion, Test specimens were solution annealed at 450C for es: 
30 min, water quenched, and aged at 140C for 24 hr (temper T6) which 
ensured the highest strength characteristic of the alloy. Stress tests: 
done in a 30 g/l NC1 + 20 g/1 NaHCO, solution under a stress equal to -— 
0.8 of the yield strength showed that the initial alloy failed in 23 hr, 
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while alloys with Cu, or Ar, or Cu and Ar did not fail even with 100— 
110 hr exposure. Alloying with silver was more effective in increasing 
the stress-corrosion resistance than alloying with copper, but the 
highest stress-corrosion resistance was achieved vith combined alloying 
with both Cu and Si, Alloys (with Cu and Ar) additionally alloyed with 
0.6% Mn or 0.3% Cr or 0.2% each Mn and Cr had still higher resistance 
to stress corrosion. These alloys did not fail in 200 hr under a 
stress equal to the yield strength, but their strength characteristics 
decreased somewhat compared with alloys without Mn or Cr. In prolonged 
stress-corrosion tests, the alloys with 0.3% Cu or 0.3% each Cu and Ar 
sustained a etress equal to 0.9 yield strength for 2546556 hr, while 
the initial alloy failed in 60 hr. In stress~corrosion tests under 
conditions of anodic polarization under a stress equal to 0.9 yield 
strength, the rupture life of the initial alloy increased from 25 to 
51 min with alloying with Cu and Ar, and to T5—93 min with alloying 
with Cr. Additions of Cu and Ar, however, noticeably decreased the 
resistance of the alloy to general corrosion. This harnf effect can 
be reduced to some extent by additional alloying with Crib hich shovs 
that the addition of Cr improves the alloy resistance to both general 
and the stress corrosion, ‘The beneficial effect of additional Cr Ler] 
probably associated with the increased stability of the protective oxide 
x" the metal, : {M 


fil Orig. art. has: 4 tables. 
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TITLE: Phese com osition and azine of alloys of the aluminum-copper- 
angenese-cacdmium system 


SOURCE: AN SSSR. ‘Izvestiya. Metally, no. 3, 1966, 165-171 
TOPIC TAGS: aluminum bese alloy, phase composition, metal eging 


ABSTRACT: The article gives the results of a study of the isothermal 

cross sections of alloys with ea constant content of 0.5% manganese and — 
0.2% cadmium, and of an investigstion of the effect of aging on some 

alloys. Materials for prepsring the alloys to be tested were: aluminum 
(99.985%), cadmium (99-91%), and slloys made of electrolytic manganese . 
and copper. The castings had a diameter of 20 mm and a height of 60 mn, 
fter threefold deformation (shrinkage 50%) and twofold pressing (degree 
of gompression about 60%), rods with a diameter of 6.5 mm were obtained. | 
Betfeen the deformations, homogenizing annealing at 500°C for 2h hours 

as; performed, Final annealing at temperatures of 530, 500, and 00 C 
asicarried out for 128, 200, and 600 hours, respectively. The content 


iar/2 UDC: 6690735'3'7h!73_. 
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of copper, manganes6, and cadmium in the alloys was controlled by 
chemical analysis. A series of graphs shows the determined phase 
compositions pf the alloys with e constant manganese content of 1.5% 
and! a constarft cadmium content of 0.2% The chemical composition and 
the, hardness of the alloys investigated are listed in a table. A further 


figure illustrates the influence of manganes9 Sea caik d:.w2f the 
_laging temperature on the time required for atteifing peak Ketdwess in 
alloys containing h% copper. Orig. art. has: 3 figures and 1 table. 
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TITLE: Effect of alloying elements on recrystallization of magnesiun-base alloys 


SOURCE: AN SSSR. Izvestiya. Metally, no. &, 1966, 75-83 


TOPIC TAGS: manganese alloy sequent neodymium alloy, negaesdam 
alueinum alloy, cerium containing alloy, nickel containing alloy, zine containing 


alloy, magnesium alloy, recrystallization/MAll alloy, MA8 rae 2 alloy 
Ayl Af 


ABSTRACT: The effect of additional alloying,with Ce, Al, Mn, Ni or znon the re- 
crystallization temperature of Mg-Mn, Mg-NdV {and Mg-Al alloys has been investigated. 
Mg-1.5% Ma alloy was additionally alloyed with 0.2—3.0% Ce or 0.1-—-2.0% Al; 

Mg-3.0% Nd alloy, with 0.2—1.5% Mn or 0.1—1.0% Ni; and Mg-4.5% Al alloy, with 
0.2—1.5% Zn or Mn. Alloy specimens annealed to a coarse~grain structure were upset 
at room temperature with 60% reduction, annealed at 100 to 450C for 1 hr, aud air 
cooled. Obtained data showed that in Mg-tn alloy, 0.43% Cé raised the temperature of 
the beginning of recrystallization (tp,) from 150 to 300C, while 0.15—1.0% Al raised 
it only to 175C; at higher content of either element, the tpy dropped. Alloying of 
Mg-Nd alloy with 0.5% Mn raised the thr from 325 to 375C, but at 1.5% Mn, the thy 
dropped to 350C; 0.2% Ni had no effect, but 1.0% Ni lowered the tpr to 300C. Alloying) 
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of Mg-Al alloy with 0.5% Mn or 1.5% Zn had no effect; 1.5% Mn or 0.5% Zn lowered the 
tyr from 175 to 1506. Mg-Nd-Mn and Mg-Nd-Ni alloys ne hifhe highest temperature of 


the beginning of recrystallization (300—375C) and -the highest ratp of recrystallization 
temperature to melting temperature. Heat-resistant {AlL lalloys Cwhich can operate at 
temperatures of 250—300C, belong to this group. MA® dnd BM17 idlloys of the 
Mg-Mn-Ce system are less heat resistant and are capablé “of operating at 200—250C. 
Alloys of the Mg-Al-Mn and Mg-Al-Zn systems have low heat resistance and can be used 


for operation at 150——200C. Orig. art. has: 4 figures and 1 table. [AZ] 
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TITLE: Structure of weld joints of Wé6-type alloys 


SOURCE: Alyuminiyevyye splavy, no. 4, 1966. Zharoprochnyye i vysokoprochnyys splavy 
(Heat resistant and high-strength alloys), 159-169 


TOPIC TAGSs aluminum zinc alloy, aluminum alloy property, weld evaluation / V96 
aluminum zinc alloy 


ABSTRACT: The purpose of the study was to dotefmins the influence of various alloy- 
ing elements on the structure of W6-type weld Yoints by using filler wire of various 
compositions, A definite relationship was found between tho tendency of the alloys | 
to form hot cracks \during welding and the structure of the transition zone of the weld, 
Joint. As a rule, tho _structuro|¥f tho transition zono differs from tho centor of tho! 
Seam in that it hao coarser agglomeratas of second oxcess phases along the grain 
boundaries; in most cases, those phases form a continuous network. The coarser the i 
Structure of tho transition zone, greater its oxtent, more pronounced the network 
character of the structure, and greater the enrichment of the boundaries with brittle 


second phases, the more distinct is tho tendoncy of the alloys to form hot cracks dur=- 
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ing welding. Conversely, a fino, rogular structure of the transition motal zono and 

a discontinuity of the network of second phases correspond to lower values of the 

cracking coefficient. By selecting optimum welding conditions, one can 4nfluence tho 
| process so as to obtain a favorable structure in the transition zone and thus reduce 


the danger of failure of the weld Joints. | Orig. art. hast 7 figures. 
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TITLE: Effect of additional alloying on the structure and properties of beta-phase 
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SOURCE: Yan SSSR. Izvestiya. Metally, no. 5, 1966, 125-131 


TOPIC TAGS: magnesium lithium alloy, aluminum containing alloy, zine containing 
alloy, copper containing alloy, rare metal containing alloy, silver containing alloy, 
alloy structure, alloy property » M96@wesiom BASE ALLOY, LITA UI 
COMTI INIIVE ALLOY y S0LIO MECHANIC PROP ERTS 

ABSTRACT: ‘The effect of lithium and some other alloying elements on the structure | 
and properties of magnesium-base alloys has been investigated. It was found that the 
mechanical properties of binary magnesium-lithium alloy remain unchanged with lithiun 
content varied within 10—20%. hot extruded alloys have high ductility, LO—50% 
elongation, but a tensile strength Of only 9—11 kg/mm? and a yield strength of 

6—7 g/m? In the as-cast condition, the alloy has a uniform coarse-grained struc- 
ture of solid solution, with grain size decreasing as lithium content increases from 
10% to 20%. AluminumVhdded in the amount of 1.5% to magnesium-1% lithium alloy. -. 
raises the tensile strength to 22—23 kg/m?, the yield strength to 20—22 kg/zm“, and 
the hardness to 60—70 kg/mm?, but reduces elongation to 10—15%5 zinc /bilver ,2poppe 
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cadmium, and peodineue also increase the tensile and yield strength, but not as much 
as aluminum. ¥ YZinc,for instance, added in the amount of 0.25—l .0%,; increases the 
alloy strength by 5—6 kg/nm?, but reduces the elongation from 4o—50% to 30—35%. 
Addition of 0.5—5.0% silver increases the alloy strength, but somewhat lowers its 
ductility. The alloy containing 14% lithium and 5% silver had a tensile strength, 
yield strength and elongation of 14 kg/ 2, 10.7 kg/mm*, and 36%, respectively. 
Alloying with neodymium, lanthanum cerium increased the elongation to 60% without 
significant effect on the strength. [Aging at 20C for 6 months or at 60C for 100 hr 
lowers the strength and raises the ductility of alloy containing aluminum. Alloys - 
with an aluminum ontmntof 0.75—~2.0% are the least affected by aging. Zinc, silver, 
copper, neodymium, lanthanum, zirconium’fAnd yttrium reduce somewhat the softening 
effect of aging. Orig. art. has: 5 figures. [ND] 
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ORG: none a 
TITLE: Effect of, nlloying on the structure and properties of Mg-Li alloys containing 
aluminum *, 


SOURCE: Tavetnyy2 metally, no. 6, 1966, 83-85 


MOPIC TAGS: magnerium alloy, lithium containing alloy, aluminum eebomgaaae et ei 
tin containing alloy, silver containing alloy, copper cootelsing : Set Aas 
containing alloy,: calcium containing alloy, barium containing alloy, bism 
taining alloy, neodymium containing alloy, slloy property 


Li pe ttempt has been made to improve and stabilise the mechanical properties Z 
or Mgt LY | itt s¥ ALTALLoy by additional alloying vith Ce, Bi, Ba, Mi, Nd, & » as 

Cu; 6n and Ag. Fywghly machined alloy ingots were extruded at 200C with aye bas is 

of 88% and teste’ for structure end mechanical properties. The test results . 

that the structur® of cast Mg-—~14% Liewl.5% Al alloy had « coarse-grained 8-p! ah 

which partly re critallt zed with extrusion. The majority of quatemary alloys an e 
as-cast conditior! had a finer structure than the ternary alloys, while extru Aa 
alloys had a par’! recrystallized structure with precipitation of a secondary phase.}-_ 


Cord 1/3. e669 TAA 8 629 0 _______——— 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121 


_L 3h778-66 
“ACE NRi APG6OZOTH2 
oie 


f the me 

~ i. Dependence © = 

poset of ipso 88 
1.5%Al alloy on 


elements 


loyin 


N 
) 
\ 


N 
IN 


. = Cu, 5 - ba 
_ aps 2 - Sms 3 - NGS ae 
te taney Bet 9 > ORES 


Ni. 


i 
i) 


wie 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121( 


ee eee — es 


arte ee = * ee 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041121 


~L3W778-66 
| ACC NR ap6020742 


A 
rn sh nt WM gl 
With increasing content of Poet Ba, Ni, 4d, Ce, La, Cu (from 0.10—0.30 to 


( = » 
1.5—2.0%), the tensile stren théef the ternary alloys decreased oe ca 
the ductility increased by 2—3 times (see Fig. 1). Alloying Mg—1 es cane 
with silver decreased the strength of the alloy considerably less than i Sided 
elements and had practically no effect on the structure. Mechanical ee 8 oat 

alloys after stabilization annealing showed that none of the alloying Oe ieia 
except silver ,v mproves the stability of the mechanical properties. ee 
annealing (100 hr at 60C) the Mg—JNSLi—1, 54Al—2%Ag alloy had a vanes oe ng a 
of 17 kg/mm’, a yield strength of 15.8 kg/mm » and an elongation a an ee 
15.5 kg/mm, 14.8 kg/mm? and 20%, respectively, for Mg—LbSLi—1. 5 ral See 
Showed at 60C a 15—20% increase in the short-and long-term hardness. & fs] 

3 figures. 
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TITLE: Effect of chemical composition on properties of Mg-Li alloys 
SOURCE: Tsvetnyye metally, no. 10, 1966, 77-81 


: =n 
TOPIC TAGS: magnesium lithium alloy, alloy composition, alley property, alloy 
structure 


ABSTRACT: The properties of binary magnesium-base alloys containing 0—12% lithium, 
melted from 99.91%-pure magnesium and 99.96%-pure lithium (to eliminate the effect 

of sodium), were determined in the hot-gxtruded or annealed (at 500C for(50 hr) 
conditions. It was found that lithium dontedt increased the resistivity up to 12%: 
from 4.6 to 14.4 peohm-cm for both hot-extruded and annealed specimens. With lithium 
content increased to 5%, microhardness increased from about 50 to 58 kg/mm2 but 
dropped by 6-—8 kp/mn? with further increase of lithium content, The density of 
alloys decreased with increasing lithium content from 1.74 g/cm? for pure magnesium 
to 1.39 g/cm? for alloy with 12% lithium. The tensile strength of hot-extruded 

alloy with 12% lithium (S-phase) dropped more than 50% and the elongation increased 
8 times compared to those of pure magnesium. Annealing lowered the tensile strength 
of pure magnesium from 21 to 10 kg/mm; annealed alloys containing up to 10% lithium 
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have a tensile strength 2—7 kg/mm? higher than pure magnesium. The elongation of 
annealed alloys with 1—5% or over 10% lithium is lower than that of hct-extruded 
alloys. In two-phase alloys (5—10% Li), no difference is deerved. The yield strength 
of hot-extruded or annealed alloys follows the same pattern as the tensile strength. 
Hot-extruded magnesium has a fine-grained structure; alloys containing over 10% 
lithium have a coarse-grained structur Lithium has little or no effect on the 
recrystallization process. The #-phasel appears in hot-extruded alloys at 3% lithium 
and is present in considerable amounts in alloys with 5% lithium. The structure 

of alloy with 6—9% lithium consists of a and a + 8 eutectic. Alloys containing 
over 10% lithium have a homogeneous structure of B-solid solution. The alloys 
containing more than 3% lithium have a tendency to soften under stresses at tempera~ 
tures as low as 60—100C. The rupture strength of alloys with 9—12% lithium is 

80% lower than that of pure magnesium. Only in alloy containing 2% magnesium is the 
rupture life higher than in pure magnesium. Orig. art. has: 2 figures. 4| 
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ra WE 
TITLE: Dotermination of the limits of joint solubility of neodymium and nickel dn 
solid magnesium ‘J 


ORG: Matallurgy Institute im. A, As Baykov (Institut metallurgi4) 


SOURCE’ AN SSSR, Doklady, Ve 169, NVe ty 1966, 884-886 
TOPIC TAGS: neodymium, nickel, magnesium, solubility, alloy phase diagram 


order to determine the limits of joint solubility of noodymium and 
pee aaa magnesium, isothermal sections of the Mg-Nd-Ni diagram were act ale 
at 430, 400 and 250° on the basis of microscopic and chemical analyses of ae re oy 
and measurements of their electrical resistance. All the sections intersect s 
phase regions! a single-phase region of a solid solution of Nd and Ni in Mg, bs P 
two-phase regions atlgoNd, atX and atMgoNi, and two three-phase regions atilgg fe 
atX+MgoNi. It was found that the 4ntroduction of Ni into Mg-Nd alloys seperti 
solubility of Nd in Mg, whereas the 4ntroduction of Nd into Mg-Ni alloys pa 
solubility of Ni in Mg virtually unchanged. As the temperature drops, the sang ve 
positions of the phase regions change’ the single- and two-phase regions narrow oy 
and the three-phase regions widen. From the microstructural studies, the “ing es 
joint solubilities of Nd and Ni in solid magnesium were determined at 430, ’ 
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ra) 
The elect«ical resistance measurements confirmed the microstructural data, 


The paper was presented by Szademioian Sazhin, N. Pe, 13 Dec 65. Orig. art. hast 2 
figures and 1 table. ; 
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TITLE: Effect of alloying and of thermal treatment on the extinction of 
vibrations in magnesium alloys ; 


Tavestiyae Motaily, n0- 6, 


TOPIC TAGS: magnesium alloy, calcium eousdaaing, alloy, 
ultrasonic vibration, witrasound absorption 


1966, 114-120 


rare earth | emma auld 


ADSTRACT: Tho offacr of adding calolum and mischmotal (98% rare earth motals con= 
taining 46% Ce), respectively, to magnesium on the scattering and extinction of supéer~ 
sonic waves in the a etermined. In addition, the effect of different thermal 

inotion of supersonic vibrations was investigated. 

the results of D. P. Lovtsov, V. P. Sizov, and A. G. Spasskiy 

wiy lit'ya na zatukhaniye ul'trazvuka V metallakh. Izv. VWUZov, 

Tgvetnaya metallurgiys 1958, No. 3s 127). The alloy specimens were prepared after . 
the mothod of Lavrove A schematic 0 tallation for the detormina= 
tion of ultrasonic absorption is presented. The hardness, and elec- 
trical resistance of, the specimens were correlated with the ultrasonic absorption of 
presented graphically (seo Fig. 1). 

66 


the latter, and the experimental results are 
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Fig, 1. Dependence of the extinotion of a 
ultrasound (a), hardness and specific on 
electrical resistance (b), respectively, 
of alloy Mg + 8% Al on the aging + a= f 

|ture (initial state—-after quenching);  ~ 2 
length of specimen during ultrasonic 4 
extinction measurements: 1 = 50, 

2-8, 3-125 m. ee 
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It is conoluded that the extinction of ultrasonic vibration in these alloys is a 
function of the grain size of the latter (the extinction is smaller—the smaller the 


grain size). The formation o 


f small amounts of fine-grained intermetallic compounds 


has no noticeable effect on the extinction of ultrasonic vibrations, Origs art, has: 


. |6 tables and 2 equations. .. 
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TITLE: . Effect of copper and chromium on the corrosion properties of Al-2n-Mg alloys 


SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 6, 1966, 621-623 


TOPIC TAGS: aluminum zinecmageesim alloy, magnesese containing alloy, zirconium 
containing alloy, copper ase “ea alloy, chromium containing alloy, Sty corrosion 
resistance, atu Property, 44Mee Comasion, MAcacon nett, como namitant ao, 


ABSTRACT: Ingots of Al-2n-Mg aluminum alloys containing (Z%) 5 Zn, 2.5 Mg, 
; 0.2—0.5 Mn, 0.15 2r, additionally alloyed with up to 0.75% Cu and/or 
' 0.16% Cr were hot and cold rolled into 2.5 mm-thick sheets. The sheets 

were solution annealed at 450C, quenched, naturally aged for 7 days or 
artificially aged at 100C for 10 hr or at 140C for 24 hr, and then 
tested for mechanical properties and corrosion resistance. Corrosion 
tests were done in a solution of 30 g/l of NaCl + 20 g/l of NaHCo,. 
The general corrosion rate was investigated on specimens fully.sub- 
merged for 200 hr. The stress corrosion was investigated on specimens : 
under a tensile stress equal to 90% of the yield strength for 500 hr. | |— 
The stressed alloys, without Cu or Cr additions, aged at 100 and.140C 
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” Fatled after 4568 and" 66—124 hz, respectively, Addition of 0.03% Cu 
aged at 140C to 


91—131 hr but had a Negligible effect on alloys aged at 100c, Chromium 


Cr increased the tensile Strength of the initial. alloy from 48,5 to 
51.7 kg/mm? the yield strength from 38.5 to 40.5 kg/mm?, and the 
elongation fron 13,1: to 31.72, - Orig.” art. hasi 2 tables, {Ms} 
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|temperature of 175°. A table shows the mechanical properties of a magnesium alloy 
with 3% Nd at different temperatures. Further tables and figures show the 
experimental data on the effect of the degree of deformation and the effect of high 
temperature thermomechanical working on the mechanical properties at different 

| temperatures. Microphotes show the nicrostructure of alloys of magnesiun with 
neodymium. Orige art. hast & figures and 2 tables. ‘ 
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(White RussiaCooperative Societies—Taxation) 
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1, Irkutskly gosuderstvennyy universitet. 
(Phase rule and equilibrium) 
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(Irkutsk Province—Clay) (Catalysis) 
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